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Surface properties of platinum plate was found significantly altered by electrochemical treatment. As 
illustrated in figure 1.,  the electrochemical surface area of the platinum  increased with continuous 
triangular potential sweep. The according morphology was monitored by scanning electron microscopy 
(SEM) as shown in figure 2.













Figure 2: Surface morphology of platinum plate, 1k mag. (a) Original platinum plate (b) Platinum plate 
after 24 hours redox cycling, (c) Platinum plate after 120 hours redox cyclingFigure 1: Electrochemical surface area of the 
platinum electrode 
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After 32000 cycles of triangular potential sweep, more than 60% 
platinum activity of Hispec 1000 (platinum black) was found 
disappear, as shown in figure 3 left; the average diameter of the 
catalyst turned out to be 20.61 nm, which is more than double the 
size of original Hispec1000 (~9.09 nm) as determined by XRD, 
(spectra are shown in figure 4, left)
With the same treatment, Hispec 9000 (platinum on carbon) was 





































     +0.64268*EXP(-x/10039.2326)
Chi^2 =  0.00112
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from 5.47 to 6.29 nm (figure 4, right).
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Figure 3: fractional change of Pt electrochemical surface area with CV 
treatment Hispec 1000 (left) and Hispec 9000 (right)
04-0784 (*) - Gold, syn - Au - Y: 43.75 % - d x by: 1. - WL: 1.5406 - Cubic - a 4.0786 - b 4.07860 - c 4.07860 - alpha 90.
87-0646 (C) - Platinum - synthetic - Pt - Y: 36.46 % - d x by: 1. - WL: 1.5406 - Cubic - a 3.92000 - b 3.92000 - c 3.92000
hispec 1000 after cv - File: ms-211206-1000.RAW - Type: 2Th/Th locked - Start: 10.000 ° - End: 90.000 ° - Step: 0.020 °
87-0646 (C) - Platinum - synthetic - Pt - Y: 33.33 % - d x by: 1. - WL: 1.5406 - Cubic - a 3.92000 - b 3.92000 - c 3.92000
04-0784 (*) - Gold, syn - Au - Y: 97.92 % - d x by: 1. - WL: 1.5406 - Cubic - a 4.0786 - b 4.07860 - c 4.07860 - alpha 90.
Hispec 9000 after CV - File: ms-221206-9000.RAW - Type: 2Th/Th locked - Start: 10.000 ° - End: 90.000 ° - Step: 0.020
Figure 4: XPD spectra on Hispec 1000 and 9000 (left and right) before and after 















 In gas phase reaction, carbon 
showed corrodibility at both ambient 







































































     
present of catalyst, as shown in figure 
5. The curves imply that carbon 
corrosion reaction is probably 
catalyzed by platinum type catalysts 
and present of water. 
In catalyst thermogravimetry (figure 
6), carbon with present of catalyst 





































































































around 400ºC, which contrasts to 
carbon-only sample significantly loss 
weight at around 600ºC. PtRu/C 
showed slightly lower corrosion rate 
compared to other carbon based 
catalyst at high temperature. Carbon 
surface area is related to its 
corrodibility.
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